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IX-. Spitalc  received a B.S. in I’hysics, from
l.,ouisiana State University in 1963, M.S. in
llngincerin,g Space I’h ysics from the tJS Air
I~orce institute of l’ethnology in 1965 and a
1’11.1 ). in linginecring Applied Science
(Nuclear) from Univ. California (1 )avis) in
3974. I)r. Spitale served for 20 years in the
U. S. Air Force where, among other inter-
ests, he condLIckd research in radiation
transport and the interaction of radiation
with matter. I le joined t}lc Jet l’repulsion
I aboratory  as a Member of the ‘1’cchnica]
Staff in 1983, where he is currently Techni-
cal I sad for Natura] Space llnvironments.
};or the past ten years he has developed
natural space environmental requirements
for most major missions launchec]  by ] 1’1, and
has COllCILICtd  numerous msc’arch efforts
rclatcci to problems in solar enersctic  parti-
cle events ancl space radiation environ-
IIlcmts, and other space envirollnmlts for
inciiviclLml projects.

Alan ‘1’ribb]e holds a 1}.S. in Physics from
the l_ University of Arkansas and a 1%.1). in
l’hysics from the lJniversit  y of lows. I le is
a space mvircmment effects specialist a t
Rockwell lntcrmtional’s Space systems
I )ivision and is currently a I’ril\cipal Inves-
tigator for the NASA Space }Jnvironment
l[ffccts I’rofyam. I le is the author of two
bock ancl over one dozen technics] publica-
tions, ancl is an instructor for tllc tJnivcrsity
of SoLlt hcrn C’ali forni a and t hc American
]nstit Lltc’ of AeronaLltics and AstronaLltics.

space environments and effects, racl i at ion,
meteoroids, 1S0, international standards,
terms and definitions, terrestrial gcoicl and
gravitational models, space debris, sinlula-
tion, contaminants.

A1!S”I’I<ACI’

IILlring tile l a s t  y e a r  t h e  lntc’rnational
St3ndards Organization has initiated
meetings alnong represent a t i I’CS of t h e
spacefarltlg  nations tc) develop stand arci-
imd models for space environments. ‘1’h is
wc)rk is intcncicd to facilitate the desi~n of
joint missions and the development of intrr-
Imtional markets for spacecraft componellt$.
NASA is heavily involved in this effc)r[,
a n d  c)ther Scwcrnmcnt  agcncics are comin~
on board. “1 ‘his paper clescribcs progrc’ss and
plans for this activity. Compliance w i th
thcsr standards will be voluntary; how-
ever, in practice once these standards arc
cstab]ished,  llollcc)~ll~~]iallce coLlld p]acc a
company at disacivanta~e in the interna-
tional markc~tplace. It is vital t}~at US in-
clLwtry be fLllly  rcprcscmtecf in these cliscL~s-
sions, and the aL7thcrr mlcoLlragcs  increased
lJarticipatiol\ by lJS space  veh ic le  and
components lllatlLlfclclllril-lS  concerns.

1 N’I’ROI lLJ~l ‘J C)N

The international Standards Orgax\i~ation
(1S0) was foLlncld unc{cr the aLmpiccs of the
tJniteci Nations in 1946. The pLlrlmsc of the
1S0 is to ~]rcmotc stanctarcli~,ation clcvel -
o}]ment for facilitation of intcrnationa]  ex-



change of goods and services. l’he 1S0 is
ccmposcci of a variety of ‘1’ethnical Corn-
mittecs  (l’C), Subcommittees (SC), and
Working Groups (WG), that develop inter-
national standards. Compliance with 1S0
standards is completely voluntary as their
intent is to enhance scientific cooperation
and promote trade. ISO standards do not
require individual countries to change or
discard their existing specifications, rather
they require individual countries to ex-
change information to create common de f i-
nition of existing and agreed upon inter-
faces.

in 1993 1S0 ‘1’C20, Aircraft and Space,
fornwd a more focused SC to deal w i th
Space Systems and Operations, X’] 4. I’he
AIAA functions as the secretariat for SC14.
SC14 is in tllnl composed of five working
groups i) I>esign, Fhgineering and Produc-
tion, ii) Interfaces, integration, and Test,
i i i )  C)peratims and Grmmc] Support, i v )
Space ~,nvironments  (Natura]  ant] Art ifi -
cial), and v) ]’ro~ram Management. ‘1’hc
Space ~nvironments  working groLIp, W(;4, is
chaired by Russia. The lJniteci States h a s
four voting members cm WG4, which arc
appointed by the lcacl LJS aerospace tech-
nical organ imtion, the American lnstitutc
of Aeronautics and Astronautics (AIAA).

At the current tilnc, the four “official” LJS
delegates are shown below. ‘1’hc only time
this matters is when WG4 votes {m a new
work itcm. All other LJS activities can, and
are, conducted by the orp,animtions al~d in-
dividuals that arc best capable c)f providi-
ng input. “l’he LJS delegates have the obli-
gation to share information 01 the 1S0 ac-
tivi~ies w i t h  t h e  (JS  space envircmments
community and to report their findings back
to the LJS Subcomtnittec Advisory Group
(SCAG) before SC~4 meetings.
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“1’he imtned i ate objectives on the delegation
are to ensure that the best envi rcmmental
models are selected as internaticmal  stan-
dards and to encourage improvement and
further development of models where there
are serious model deficiencies or where m
satisfactory model exists. Eventually,
these models will be applied, either in
WG4 m in some other working group, to de-
velop manufacturing standards for space-
craft ccmpomnts in international markets,
We Wii] require the cooperation and sUp-
Imrt of the entire LJS space environlr~cnts
cmnmuni ty in t }~e government, commercia I
and academic sec~ors to be fully ef(ective  in
l,rotectir)g LJS competitive interests.

WG4 AC’I’IVI”I’II;S “1’0 I]AT’I;

W<+4 did not make its debut Ll[ltil the third
lnecting of SC14 convened by Mr. Yuri llul -
gakov on behalf of the Russian Fecleration.
T}lis first gathering in Na~;oya, Japan, a t
which the lJS  was represented solely by
l)r. Ken Champion, was primarily organ-
izational. This paper, t}lerefclrc, will con-
centrate on the second and third W(G4 rlleet-
ings in Moscow and Cannes respectively.
} Iowever, me significant outcome of the
NaSoya meeting was tlw preparation of a
draft set of space environment standarc]s [1]
by 1 Jr. Champion as a strawman for review
b y  the’ international community. This
document was circulated among the limit cd
colnrnunity of experts idcntifiect at tlw tilne
as inic> rested in international space envi-
ronment standards. It was instrumental in
bring ~ ,si~nif icant issues to the fore and ,’

!(



stimulating discussion on major points of
concern.

Moscmo,Rmia,17-21 Oct. 1994:

During the week of 17-21 Ott. 1994 the h~-
tematicmal  Standards Organization (1S0)
spomored meetings in Moscow, Russia. On
18 and 19 Ott. five working groLlps of SC14
met in parallel at the Cosmos hotel to
work issLles related to specific areas of ex-
pertise. On Friday, 21 Oct. the Plenary
mcctin~ of SC14 was held at the l<Llssian
Space Agency. Dr. GLIy Spitale was the sole
l-JS representative at the WC;ZI meetings.

~<e}O_rfselltal  iQll_k~y.cQ.Ljuil&
1 us
1 }~rench
2 ]apanese
25-30 I<Llssian (variable)
1 1S0 representative (occasionally present)
1 Brazilian (present first day)

‘1’he Working C;roLy> a~rced Iymn t}~e f 01-
lowing 15 arms for standardization:

‘1’erms and definitions.
[’osmic rays inc]Llding solar cosmic rays,

galactic cosmic rays, anomalous ccm-
mic rays, albecio particles, and as-
sociated radiatic)n transport n~cth -
Ods.

Solar aciivity,  solar protcm events,  solar’
emanations of varioLls  frcqLlencics,
gcoma~netic i n d i c e s ,  ancl solar
wind.

“1’errestrial  gec)id and gravitational models.
‘1’errcstria]  trapped radiation bcl(s.
“I ‘he nmgnetmphcre  and ionosplwrc.
Meteoroid cnvircmnents.
Space debris.
‘1’he neutral upper atmosphere.
Optical emissions of the }larth’s a tmos-

phere.
Anthropc~genic inflLlences cm the near-larth

space Cnvircmnvmt.
Sj3acecraft interactions wiih the environ-

ment.

Sin~Lllation of all aspects of the space envi-
ronment.

Planetary and satellite sinlLdation
(contaminants).

1 ‘he groLlp made some minor wording
changes and added some sLlbheadings  in the
areas of standardization. ‘1’he Russians
made nine specific proposals for develop-
ment of standards, many of them concen-
trated in the radiation area, ‘l’hey pro-
posed collaboration with US investigators.
All t}~e proposals were approved for dcvel-
Oprmmt .

A requirw ncnt for temporal variations
within the rncdels where appropriate was
added at the suggestion of the US.

l’he tJS proposed draft standardization
clocLm~ent [1) was withdrawn after ciiscLls-
s i o n  by t h e  wc)rkin~ gl”OLlp, and it w a s

agrcwd that in the area of Space Ilnvircm-
ments the 1S0 shoLdd issLlc a ccmplex of
Se}>2LL’at C &)CLIIIK’tltS  ill Cach of th~’ a rIMS d
st:\l~dardiz,ati{>ll.  These dOCUnWJ~LS are tc) be
t i e d  tog~thcr by all Overarchi]lg dOCLLllleIlt
pointing to e a c h  of the specialized  docLl-
ments as appropriate standards. Only the
Ja]mnese objected to this, and it is 1 ikely
that this will bc an item of cc)ntrovcrsy a t
fLl[LllC’  l)lC’dill~S.

Cn}I!Ies, I’mnee, 21-28 Mcry 94:

1 n the interim bet wecm meetings seven mcm
proposals fc)r dcvelopmcmt of standards
w e r e  circ Lllatcci by the l<ussians ancl they
acicicd three lnorr cluring the meetin~s a t
Cannes. One a~ain t}}c US was represcmtmf
Only by 1 Jr. C;uy Spitale.

‘1 ‘he list of plc)pcmcl  wc)rk areas now stands
as follotvs:

1 l;.ner~ctic  I(lcctrcnw in the Near
I;arth l+~ic>n

2 }iner~etic I;lectrons and I’rc)tons at
Iow A]tit Lldes

3 I Ieavy Ions in the Trapped
Radiatic)n l~clts

4 AnonlaloLls ~cmnic ]<ays



Galactic G3smic Rays
Solar Cosmic Rays - J’axticle
Fluences and J’eak Fluxes
ionosphere of the Earth
Solar Radiation - Soft X-rays
Solar Radiation - Extreme and Far
Ultraviolet
Earth Upper Atmosphere -
Chemical Composition
Earth Upper Atmosphere - Airglow
]ntensity and volume Emission
Rate
Ilarth Upper Atmosphere -
Diffused Radiation
Earth Atmosphere - L)ensi(y
Magnetcrspheric I’lasma -
Electromagnetic Weather
h4agnetospheric  I’]asma -
Convection Patterns
Magnetospheric  l’lasnla -
C;eomagnetic I;ield I)isturbances
Space Systems - Vocabulary -
interaction of Space Vehicles with
the Environment
Space Systems - Space
Environments - Simulation
Space systems  - Moctcls and
C~crn~pu~ation  Methods - Spacecraft
and Aerc)space Plane Motion d urins
Rc-cnt ry

l<cprcsentaticm by country:

1 u s
1 LJK
1 I:rance
8 Russian l;ccieration

‘J’here was no Japanese rcprcscntatic}n bcJ-
causc of the short notice for this meeting.
Also, several important potential I<ussian
participants in the area of ioni~ing radia-
tion were unable to aticnd for the same rca-
Soil.

sLImInary of I>iscussirms in WC;4:

The subcommittee secret aria t in the person
of J. French of AlAA asked for priori t iz. a-
tion of the 19 Russian }]roposa]s and that
the proposals be grouped ancl their number
reduced. ‘l’he workins group chairman, Jv4r.

Yuri l;u]gakov, responded by det’ining three
categories within which proposals were to
be grouped. “1’hcse three categories were
labeled:

1) For immediate start
2) Defer one year
3) Reject for support

3’he working group members considered
each proposal and voted. Although the
Russian delegation dominated the groq>
numerical y, it consistently split cn] the
voting, and in all cases the Western dcle-
~~tes cast the deciding votes. “]’he reslllts of
the voting are as follows:

~ategcwy..l:  ‘lm iImm@i3te_sJ_a.rt ~

2

5
6

7
8
10

13

17

18

19

Energetic Electrons and I’rotons at
Jow A]titudes
(;alactic  Cosmic Rays
Solar <“osmic Rays - Particle
l:lLWnCCS and Peak lilLIXCS

Ionosphere of the Ilarth
Solar ]<adiation  - Soft X-rays
~iartll LJpper Atmosphere -
Chemical Composi ticm
}larth Atmosphere - I )cnsit y
Space Systems - Vocabulary -
Interaction of Space Vehicles with
the I:,nvironment
Space Systems - Space
Environments - Simulation
Space Syste~l~s - Models ant]
Conl~lutaticm h4cthods - Spacecraft
a(”vd Aerospace ]’lane Motiol~ during
J<c-entry

<’ategory  ?: “1 )efc:r  one y~ar”

1 Hncrxetic }~lcctrons in the Near
Earth I<cgion

3 1 Icavy Ic)ns in the Tra}>pcci
I<adiatic)n l~clts

4 Anomalous Cosmic Rays
9 Solar I<acliation - Extreme ancl Far

l-Ultraviolet
11 Iiarth lJppcr  Atmosphere - AirSlow

Intensity and Volume l;nlission
Rate

12 I;arLl\ llpper  Atmosphere -
I)iffused Radiation



14 Magnetospheric  Plasma -
Electromagnetic Weather

15 Magnetospheric  Plasma -
Convection Patterns

16 Magnetospheric  I’lasma -
C~eonlagnetic Field IlistL1rbanccs

No items were placed in category 3.

l’he grcJLqo did not attempt to condeme t h c
list since the prevalent feeling was felt
that this lllLLSt be done by the proposers
themselves.

The chairman of WG4 asked for a list of
ITS natLlral space environmcn~ standards. I t
is a simple matter for C;ostandar[ of Russia
to compile such a list since the l{ Llssian
Space Agency is very formal aboLlt its stan-
dardi?tatirm  process. l’he authors are in the
process of creating sLlch a list for the [JS;
however, there is such uncertainty in the
lJS with regard to standards that it is not
clear how mLICh can be done.

l’he tJS suSSestcd that work on a standard
for interplanetary and near-} larth n~eteor-
oid environments is now feasible and rc -
portect that the LJS and (;erlnany hacl hem
discL]ssillg  the practicality of a joint effort.
‘1 ‘he LJS did not propose it formally as a
work item since there is still some disa -
~recwwnt  a s to the direction the work
shou] c1 take. “I he workins ~roLIp  encoLlraf@
this work.

SLJMMARY  C)F 1’1 11; C: UI{I{EN’I’ SITLJA-
‘J’JON

‘1’he emphasis in WC;4 cLlrrently is on ctevel-
oping stand ardiy,ed methods of conl}>Llting
specific nat ura] and ind Llccct space envirom
ments. “1’his is useful for mission ciesigners
ancl project lnanagers ancl is a necessary first
step, bLlt is ]ess usefLl] for component nmnLl-
factLlrers.  I;ventLlally there will bc an op-
pOr[Llllity t(I &) beyOlld Illerely StalldardiZ-
ing environment models to cstal)lish a set of
standards which woLIlct bc directly in de-
si~ning components for the international
market. lJnfor Lunately,  there has been I-u

ciircct presence of lJS inclustry at the W(;4

meetings. More inciLlstry participation is
essential if we are to develop standards
that are going to be of use to spacecraft and
cOrnpOnent  manufact Lirers.

l’he Russian Federation has significant and
unique capabilities to contribute to interna-
tional space efforts and a strong interest in
standardization activities in the interna-
tional arena as evidenced by their heavy
attendance at the international meetings
c]espite a severe shortage on trave] fLlnds.
The RL~ssians are taking the initiati~e  in
WC;4 standarcti~,ation activities .T,ATC;4,  arid
it is in every one’s interest that this par-
ticipation bc continued. All formal propos-
als for development of standards have come
from Russia. Much of this proposed work is
organi~,ecl aroLmd upgrading tJS models or
combining 11S and I<Llssian models with IJ S
co l labora t ion .  l’he I{ussians secm com-
pletely opeJ~, and eager for cooperative et’-
forts. ]\Llt a stron~;er LJS response is needed.

Most LJS and Huropcan space environment
moctcls are pLlblisheci in the open 1 iterature
ancl are, thus, in the pLlblic clomain. ‘1’hc
Russian models have not been as available
bLlt are now being offered to LE via these
collaborative efforts alcm~ with a large
anm Lint of data. We sho Ldd take advantage
of this and participate fLllly in these cf -
fcmts al~ct be jLlst as open as the Russians are.

Most models - tJS, IIL~mpean and Russian -
have some c]cficic’ncies  that require fLlrther
development before they are suitable for
issLlance as standards. “l’his reqL1ires dcvcl -
op]ncnt work (i. e., fLmding). The l{ Llssians
place a ~rcai emphasis on standardization
and seem Willins to carry the loaci in many
areas. llut we sho Lllctn’t allow them to CO1ll-
pletcly cimninate  the field. l; Llrthernlore,
there arc several important areas in w’hich
they seem to have no capability to propose,
‘1 hc propc)sa]s in work so far address only a
small minority of thr 15 agreed LIpOII areas

of stanclardi?aticm and there is a wide lati-
tude for more work. The lJS is in a position
to propose collaborative efforts in mcte-
c)roici  cnvironlnents and i m p r o v e d solar
event Inoclels and probably in a nLmhr  of



other areas to be determined, but there is IW
funding soLwce for this.

in many areas (typically the areas with
which the authors have the least fan~ili-
arity) there are existing RLwsian standards.
Very soon the Russian Federation w i 11
probably begin proposing these for adoption
by the international community. 7’he US
needs to be in a positions to review and re-
spond. The authors are in the process of
forming a network of lJS  reviewers to sul>-
port ~Is, but we are familiar with the com-
n~Llnity  on experts in each area. If we are to
adequately represent the US interest it is
impor~ant that interested parties come
forward to make their concerns known.

‘1’here is no central funding for Supporting
WG4 activities. All funding comes from
participating organizations on a volLlntary
basis. It is important that corporate man-
agc’men[ Lmderstand that these standards,
while voluntary are standards that they
arc ~,oing to have to live with in order to
remain competitive on the international
scene, It is in thpir interest to fLmd partici-
pation - participatic)n in the international
meetin~s, reviewin~ proposcc{ s tandards ,
and, most importantly, initiation of pro-
posals for work and development of stan-
dards either independently c)r in collabora-
tion with overseas industrial collcerm and
space agencies.
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